Attaining efficiency in a health care system with a budget constraint involves increasing the utilization of the most cost-effective services. This can be achieved by adjustments to prices, cost curves, or demand curves. In this paper, the potential for demand curve adjustments is examined by selecting two apparently cost-effective services (prenatal care and childhood immunization against tuberculosis), and analyzing the factors explaining their utilization. Data from recent household surveys in Burkina Faso and Niger are used. A multivariate analysis of utilization employs income, price, and taste variables. Utilization is highly sensitive to the distance which must be travelled to the health facility, a price variable. Members of certain ethnic groups tend to use the services less, other things being equal. The importance of demand-side factors like ethnicity points to certain kinds of policy interventions like information, education and communication activities which could increase the utilization of cost-effective services.
Introduction
In promoting health sector reform given limited resources, many governments and donors have focused on changing the mix of services made available to the population. The argument is that supplying more services that are cost-effective and fewer that are cost-ineffective can improve the health of the population even at low levels of resources. Changing the mix of services made available, however, is only one step in the process of rationalizing the system. A second and important step is ensuring that the cost-effective services will be demanded and utilized by consumers.
Increasing the utilization of a service can be done in two ways: 1) by lowering its price, or 2) by increasing the demand for it (shifting its demand curve). The full prices paid by consumers of health care services include direct payments at facilities, transportation costs with or without companionship, waiting time, and other indirect costs. Any action that contributes to lowering the full price to consumers can increase utilization of services. If the objective is to increase the utilization of certain services over others, then a targeted effort to lower the full prices of the high-priority services can be undertaken.
In addition to decreasing the prices of costeffective services, policy-makers can directly address the demand curves for those services. The services may be made available at a low price but may not be utilized by a large percentage of the population if the demand for them is low. Hence a balanced approach to increasing the use of effective interventions is to try and make these services desired as well as being available.
Both the price adjustments and the demand adjustments can contribute towards achieving efficiency in the health system, that is, maximizing the health status attained with the given budget. A third set of adjustments -cost reductions -can make a similar contribution. A simple model which distinguishes between the three types of adjustment is presented in Annex 1.
Two of the three ways of improving health system efficiency in developing countries have been discussed thoroughly in the literature on health economics. There are numerous studies of price adjustments, covering particularly the issue of how the quantity of health services demanded responds to changes in their own prices or the prices of substitute or complementary services. A review of many such studies is provided by Barlow et al. (1993) . Methods of reducing costs are discussed by Barnum and Kutzin (1993) , among many others. Somewhat less attention has been paid to improving health system efficiency through shifts in demand curves. This is the area to be explored in our paper.
We use some new data generated by the USAIDfunded Health Financing and Sustainability (HFS) Project to examine the determinants of household demand for selected cost-effective services in Burkina Faso and Niger. By understanding the demand curves for health services, we can point to opportunities available to policymakers to influence utilization. Our analysis permits us to offer some suggestions for policy measures to promote higher utilization of costeffective interventions such as prenatal care and the immunization of children.
Demand problems in Burkina Faso and Niger
To know which health services ought to be stimulated by demand-side adjustments, and which should be curtailed, it is necessary in theory to determine the cost-effectiveness of the last units produced of all available services. (This concept is further explained in Annex 1, and we can call it 'marginal cost-effectiveness')-Those services with the best marginal cost-effectiveness are candidates for demand-side stimulation.
In practice, problems of data collection may make it difficult to measure marginal costeffectiveness directly. Average cost-effectiveness could then serve as an approximation. This is the ratio of total costs to total effectiveness (or health gains).
Here we do not attempt any estimation of costeffectiveness ratios, marginal or average. Instead, we select two services which in the West African context are often regarded as highly cost-effective. One is prenatal care and the other is childhood immunization against tuberculosis (BCG). Both of these interventions are included in the package of essential health services currently recommended for African countries by the World Bank (1994). The main criterion for inclusion in the package is cost per disability-adjusted life-year (DALY) gained. The Bank argues that the services in the package would permit the governments in most African countries to achieve important health gains for their population at modest cost.
Prenatal care and vaccination against tuberculosis, although 'essential', are relatively little utilized in West Africa. We use rural household survey data to examine demand-side explanations for this phenomenon. The results provide some clues about what kind of demand-side adjustments would promote health system efficiency.
A model of the demand for health care
For each of the two types of health care, we estimate multivariate regression equations showing how the quantities demanded by households are determined. Following convention, we propose that the quantity of each service demanded is a function of consumers' incomes, of their tastes or preferences, and of the prices they pay. The demands being investigated are those for prenatal care and immunizations regardless of source. We make no attempt to analyze the submarkets for the different sources of care (hospitals, health centres, health posts, etc.), or the degrees of substitutability between those sources. This means that the price variables in the demand equations are averages of the prices paid in using the different sources.
Data for model estimation
Two surveys undertaken by the Health Financing and Sustainability Project in Burkina Faso and Niger in 1994 provide data for our analysis.
1 In the case of prenatal care, information was collected in household interviews from women who had been pregnant at some time during the previous 12 months. This information yields variables for the demand equations. The variables and their means are listed in Table 1 . 'Quantity demanded' is represented by whether or not the woman reported having obtained prenatal care. 'Income' is represented by total household monthly expenditure. 'Tastes' are represented by the woman's age, education, and ethnicity. The assumption here is that the critical preferences regarding the seeking of prenatal care are those of the pregnant woman herself. In a fuller analysis it would be desirable to take account also of the preferences of other household members. 'Price' is represented by the user charge, the time required to travel to the health facility, and child care costs (proxied by household size, with the hypothesis that child care is more cheaply available in large households). For both the users and the non-users of prenatal care, the user charge and travel time variables are represented by the averages characterizing the village where the woman lives. This is done in an attempt to describe the expected prices which presumably affect behaviour. Thus all women in a given village are assumed to face the same user charge and travel time for prenatal care. For example, if one-quarter of the women in a certain village who got prenatal care paid no user charge, onequarter paid 200 FCFA, and one-half paid 400 FCFA, the weighted average of these charges (250 FCFA) is assumed to be the price applying to all women in that village, users and non-users alike.
As noted above, the price variables are averages across the different sources of care, since we do not analyze separately the demands for the different sources. The actual variability of prices across the sources is shown in Table 2 for prenatal care in Burkina Faso. Analyzing the factors determining the choices made by clients between the different types of health facility would be useful for policy purposes, but would require information for each client on distances and charges of all relevant facilities. Our surveys did not attempt this degree of detail.
In the case of BCG immunizations, information is available only from the Niger survey. Among the childhood immunizations offered in Niger, BCG is selected for analysis because it is the one most commonly obtained in the survey districts, in comparison with those for DPT, polio and measles. In our model of the demand for BCG immunization, the units of analysis are children aged between 6 months and 5 years, and the dependent variable is whether or not the child had been immunized. The same explanatory variables are employed as for prenatal care, on the assumption that the child's mother has an important influence on whether care is sought. The child's sex is added to the demand equation as another 'taste' variable, and allows us to look into the question of gender preference.
Utilization of the selected services in the sampled populations was relatively low. Across subSaharan Africa, about 60% of pregnant women received prenatal care in 1985-90 (World Bank 1994), but Table 1 shows that among recently pregnant women in our Burkina Faso sample, the figure was only 48%. In the Niger sample, it was only 33%. There may even be some overstatement in the two samples, since many respondents no doubt wanted to make a good impression on the interviewers, and prenatal care would be generally regarded as a laudable activity. BCG immunizations in Niger were reported for only 24% of the children aged between 6 months and 5 years. This percentage is certainly an underestimate of the real frequency, since an immunization was only recorded by the interviewer if confirmed by the child's health card. No doubt many cards had been lost. But even after correction for such problems, the immunization rate is still low. The rate for subSaharan Africa as a whole was about 61% in 1991 (World Bank 1994).
Results of multivariate analysis
Some reasons for the low utilization of these two apparently cost-effective services are suggested by our multivariate demand analysis, the results of which are shown in Table 3 . The three demand equations are estimated by logistic regression, since the dependent variables are dichotomous.
3
Most of the continuous independent variables are represented by three or more dummy variables, so that non-monotonic relationships can be recognized/
We look first at the results for prenatal care. The 'income' variable would be expected to have a significantly positive effect on utilization. This is visible in Niger, albeit unevenly, but is absent in Burkina Faso. Among the 'taste' variables, the woman's age has no explanatory power; her education has the expected positive effect in Burkina Faso, but has no effect in Niger; and in both countries, her ethnicity is important. In Burkina Faso, she is much less likely to get prenatal care if she is Fulani or Gourmantche rather than Mossi; in Niger, there is again low utilization among the Fulani, and also among the Hausa, while Zarma women utilize prenatal care at a relatively high rate. We return later to these findings.
The price variables are also important. Women living farther away from health facilities are much less likely to use the services. As expected, women from larger households are more likely to get prenatal care, at least in Burkina Faso. We have interpreted household size as a proxy for child care costs, with these costs being lower in large households, but no doubt other interpretations of the household size variable are also plausible.
An unexpected result is found for the user charges levied for prenatal care in Burkina Faso.
Higher charges tend to stimulate utilization, at least up to the level of about 200 FCFA (about $0.35). A possible explanation is that in districts where the facilities tend to charge higher prices, consumers believe they are getting better services. User charges may therefore partly reflect 'quality of care', a determinant of demand which we have not otherwise been able to represent. A comparison between our two countries on this point is not possible, since there were no user charges for prenatal care in the Niger districts.
As regards the BCG immunizations in Niger, the determinants of demand are broadly similar to what is seen for prenatal care in the same districts. The income and price variables behave in a similar way, as do ethnicity and education among the taste variables. One important difference, however, appears in the role of the mother's age. Teenagers are as likely as older women to seek prenatal care when pregnant, but they are much less likely to get their babies immunized against tuberculosis. The need for some policy intervention is obvious.
Finally, the addition of the child sex variable to the regression model suggests that there is indeed some gender preference, and that the beneficiaries are girls. This result is opposite to what is often found in Asian contexts. Ahluwalia et al. (1988) , for example, report that in Nepal, girls are less likely to be immunized than boys. Though statistically significant, the sex difference in the Niger sample is not large: 26% of the girls had received the BCG immunization, compared with 22% of the boys.
The results obtained for the three demand equations are summarized in Table 4 . Perhaps the most striking finding to emerge from our analysis of the two services is the powerful effect of ethnicity. The point is explored further in Table 5 . The top part of the table shows the wide gulfs between the utilization rates of the different ethnic groups as revealed by a simple bivariate 
Notes:
[a] Multiplying the value of each independent variable (1 or 0) by its coefficient indicates the contribution of the independent variable to the logarithm of the odds ratio that the dependent variable will be 'Yes'. Coefficients significantly different from zero at the 95% confidence level are marked by (•*); significance at the 90% level is marked by (*).
[b] All independent variables are dummy variables (1, 0), with reference groups as follows: analysis. The shortcoming of that analysis is that the ethnic differences may really be due to other factors which happen to be correlated with ethnicity. Perhaps the Fulani in Burkina Faso have lower utilization than the Mossi because they have lower education and lower income, which are the real determinants. A contribution of our multivariate analysis is that many of these other factors have been held constant, and still ethnicity is seen to play a big role.
In the bottom part of 
Discussion
Why should ethnicity make such a difference? One answer may be found in colonial history. During the period of French rule, the Mossi and Zarma were among the groups most open to French cultural influence, and the most thoroughly incorporated into the colonial economy and administration. Since independence they have maintained to a degree this outlook and these economic and political roles (Charlick 1991) . Members of the other ethnic groups may be less inclined to use the formal health sector because they are less exposed to modern ideas, and because that sector is disproportionately staffed by people regarded as strangers.
Specific reasons for under-utilization differ between the Fulani and Hausa, who together represent a large share of the population of West Africa. The Fulani are predominantly herders, and their nomadic way of life limits their P, = exp(x)/(l + exp(x)) where x = lrKP/O-Pj)) + B t P ] = proportion utilizing in minority group i P, = proportion utilizing in majority group j B = coefficient on ethnicity variable of minority group i in logistic regression predicting utilization (Table 3) exposure to modern services. Under-utilization among the Hausa can be explained by customs whereby women at childbearing ages are restricted to the family compounds, limiting their exposure to formal health information and education campaigns.
Our multivariate findings on the associations between ethnicity and the utilization are paralleled in other studies, both in West Africa and elsewhere. The low utilization of modern health facilities by the Fulani has been observed in other settings as diverse as Senegal and Nigeria (N'Diaye 1994; Federal Office of Statistics 1992) . A study reporting differences in prenatal care utilization rates between ethnic groups in Burkina Faso, after controlling for income and education, is that by Nougtara et al. (1989) . The study does not identify which groups had high utilization, and which had low. An Asian example of similar findings from a similar model is provided by Vissandjee (1994) . In that instance, the social groups with different prenatal care utilization rates consisted of Hindu castes and Muslim sects in Gujarat, India.
Reflecting on patterns like this, the World Bank (1994, p. 37) comments as follows:
'So important are culture and ethnicity to health outcomes, that even if structural constraints are removed in the health sector, desired results are unlikely to be achieved unless the cultures of communities, health policymakers and planners, and providers of health care are taken into consideration.'
Policy conclusions
Bearing in mind the Bank's comment, what policy measures can we suggest for Burkina Faso and Niger on the basis of our analysis? We focus on measures which might shift the demand curve for cost-effective services to the right and thereby improve efficiency. It is useful to distinguish between long-run and short-run measures. Higher levels of formal schooling among mothers seem to increase demand for the services in question, perhaps because education leads to a better appreciation of the real medical benefits obtainable. But the investments required for raising school enrolment rates significantly are not quickly undertaken, and then there is a further lag before the educated girls become decisionmaking mothers. Increases in the average income of households also help, but cannot be expected to occur quickly.
Another long-run measure suggested by our review is really a price adjustment rather than a demand curve adjustment, but should be mentioned here anyway. Given the major influence of travel time on utilization, it is clear that the siting of new health facilities is crucial for attaining efficiency. In serving nomadic populations like those found in Burkina Faso and Niger, optimal siting probably involves significant use of mobile service units.
A shorter-run method of increasing the utilization of services which are highly cost-effective but in low demand would be to integrate them more closely with other services where demand is already strong. An example would be to add prenatal counselling routinely to the services provided to women who are pregnant (or at risk of pregnancy) but making curative visits to a health facility for other reasons. A multivariate analysis of curative health-seeking behaviour in our Burkina Faso sample shows that sick Fulani women are no less likely than sick Mossi women to go to a health facility for treatment. (Results are available from the authors on request.) At the same time, as we have noted, the Fulani are much less likely to seek prenatal care. This behaviour pattern suggests that Fulani health might be improved at low additional cost by linking the unpopular but cost-effective preventive service to the popular curative service. The advantages of such an integrated approach are reinforced by findings in the Research Note by Yazbeck and Leighton in this issue. The authors provide statistically significant evidence for Niger that use of curative and preventive services is linked. The findings also show that increased use of curative care in the context of improved quality and cost recovery led to increased use of prenatal care.
Other promising shorter-run methods of raising demand may include Information, Education, and Communication (IE&C) activities. These should be targeted at population groups whose utilization rates of cost-effective services are low for reasons other than financial. Examples of such groups from the studies in Burkina Faso and Niger include teenage mothers and some of the ethnic communities. It would also be helpful if the health facilities took steps, through staffing changes and otherwise, to offer a warmer welcome and easier access to the low-utilization groups.
Endnotes
' For other reports on these surveys, see Sow (1994) and Diop et al. (1994) An example of a statistical analysis allowing for influences exerted by other household members, such as the proverbial patriarch, is provided by Akin et al. (1986) . In their regression model explaining the demand for adult outpatient services in the Philippines, the authors include explanatory variables describing 'the authority structure of the household'. It turns out in this case that the authority variables do not contribute much to the statistical explanation of demand.
3 With a dichotomous (1,0) dependent variable, logistic regression is normally preferred to linear regression since it provides a better fit to the data. With logistic regression, predictions of the dependent variable are bounded by zero and one, whereas predictions from linear regression can be greater than one or less than zero.
4 A non-monotonic relationship is one where, as the value of one variable increases, the value of the other first rises and then falls (or vice-versa 
Annex 1.

A model of health system efficiency
This section offers a diagrammatic model designed to distinguish between different methods of improving health system efficiency. The model shows how markets for health services operate, and also how the cost-effectiveness of services is determined.
Assume that there are two different services of given quality, X and Y, provided by a government health system. The two parts of Figure 1 show the demand curves (D) and marginal cost curves (MC) for the two services. 1 ' For the sake of illustration, linear curves are used here, but the conclusions drawn from the model do not depend on linearity. Given the definitions of their units of production, the services are assumed to have identical demand and cost curves, and have the same price (P). (The price in this context includes travel and time costs as well as user charges.) It follows that consumption is at the same level for each service (OE for X, and O 'J for Y), and that government expenditures are the same on each service, being indicated by the shaded areas. The sum of these areas is assumed equal to the total budget available for health services.
"
Consumption of the units of service generates objective health benefits, which are measured along the right-hand axes in disability-adjusted life-years (DALYs) gained, or some similar unit. At any given level of consumption, the marginal health benefit in real terms (MHB) is assumed to be higher for Service X than for Service Y. Second, economic efficiency requires that the consumption of each service be at the level where marginal social benefit equals marginal social cost. 41 The demand and cost curves in Figure 1 represent marginal private benefit and marginal private cost respectively. These differ from the corresponding social curves because of indirect effects ('externalities') like pollution (on the cost side) or reduced probabilities of disease transmission (on the benefit side). If there are no externalities, economic efficiency requires consumption at OR and OS, amounts larger than what consumers actually choose in our example. If externalities exist, economic efficiency will still not be realized in the initial situation, except by coincidence.
We are concerned in this paper with the third type of efficiency problem. From Figure 1 , it is clear that there are three possible ways of increasing the health gains attainable from the given total expenditure:
1. Price adjustments. The price of the underconsumed service can be lowered, and that of the overconsumed service can be raised. In Figure 1 , lowering the price of Service X to P ' raises consumption to OW. 5a To respect the budget constraint, there should be a decrease in the consumption of Service Y, which could be accomplished by raising its price. The net result will be a gain in health status.
Third, the government may have the goal of health system efficiency, meaning the maximization of the population's health status, given the health system budget available. This goal requires that the cost-effectiveness of the last unit consumed of each health service be the same. The condition is not met in the initial situation in Figure 1 . The cost-effectiveness ratio for the last unit of Service X (or its 'marginal costeffectiveness') is UE/FE, while that for the last unit of Service Y is VJ/KJ, which is larger. It is evident that the population's health could be improved by increasing the consumption of Service X and reducing that of Service Y, total government expenditure remaining the same.
2. Cost curve adjustments. Lowering the marginal cost curves will allow a greater improvement in health to be obtained with the same budgetary resources. Among the reforms which could produce this result are reductions in the per unit cost of inputs (e.g. by purchasing generic rather than proprietary drugs); improvements in the incentive structure for health sector employees; improvements in the content of training programmes; and improvements in systems of supervision. To realize the health gains made possible by cost reduction, other steps must then be taken: either the utilization of existing services must be raised by price or de-
